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ABSTRACT 
The im pact of ad di tional means of oral hy giene (rinses, den tal floss, den tal ir ri ga tors, tooth picks) on the state of the hard tis sue of teeth
was as sessed in 12-13 year old chil dren liv ing in the Lublin prov ince. In or der to ac com plish this, clini cal tri als were con ducted on 262
school- students aged 12-13 years from the Lublin macro- region. The study was con ducted in ran domly cho sen pri mary schools, us ing
stan dard clini cal stud ies and sur veys. The av er age number of DMFS, in clud ing its in di vid ual com po nents D,M,F was de ter mined. In ad -
di tion, the authors also de ter mined the OHIS in dex and DIS and CIS. Sta tis ti cal analy sis showed sig nifi cant dif fer ences in the Oral
Health In for ma tion Suite in dex (OHIS) be tween peo ple who took ad di tional meas ures in keep ing oral hy giene, in com pari son to those
who did not (p=0.04). How ever, there were no sta tis ti cally sig nifi cant dif fer ences in the number of DMFS (in clud ing its in di vid ual com -
po nents D,M,F), DIS, CIS and CPITN in chil dren who de clared us ing ad di tional means of oral hy giene, as op posed to their peers who
only brushed their teeth. The con ducted stud ies showed the sig nifi cant im pact of us ing ad di tional means of oral hy giene on the amount
of plaque (OHIS in dex) among chil dren.
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INTRODUCTION
Lack of proper oral hy giene has an es sen tial im pact on the 

de vel op ment of den tal car ies and perio don ti tis, both in per -
ma nent den ti tion and in de cidu ous teeth. Hy giene hab its
ac quired dur ing child hood, with out doubt, af fect the be hav -
ior of peo ple in their adult hood. Oral hy giene con sist ing of
only brush ing teeth, and that broad ened by us ing ad di tional
meas ures (mouth washes, tooth picks, den tal ir ri ga tors) dur -
ing school years, to a large ex tent, trans lates to wards the
state of the hard tis sue in later life.

The hard est tis sue in the hu man body is the enamel. Its
thick est layer lays within the cups and in ci sal ridges, and the
thin nest, in the tooth cer vix and the tooth fur rows. It is these ar -
eas that are most vul ner able to plague ac cu mu la tion, and as a
re sult, to the for ma tion of cavi ties. The de vel op ment of these is
the most com mon dis ease of the mas ti ca tory sys tem [4].

Ex treme im por tance in den tal pro phy laxis is at trib uted to
the use of fluo ride treat ments. Fluo rine [F] used in doses
con sid ered op ti mal, has, with out doubt, an es sen tial im pact
on the ap pear ance of den tal car ies. This chemi cal ele ment
can be found not only in tooth pastes, but is also a com po nent
of many other meas ures of oral hy giene (e.g. mouth washes,

den tal floss) and in a number of nu tri ents (fish, sea food,
tea). Con sum ing foods which are a rich source of fluo ride in -
creases the daily in take of this chemi cal ele ment. [1, 2].
How ever, it is im por tant to re mem ber that fluo ride in doses
ex ceed ing the op ti mal amount may lead to both acute and
chronic poi son ing. In some parts of the world (in clud ing Po -
land) drink ing wa ter also con tains fluo ride. There is,
how ever, a ten dency to de crease the maxi mum con cen tra -
tion of fluo ride in drink ing wa ter. In the thir ties of the
twen ti eth cen tury it was ob served that those in hab it ing re -
gions where the fluo ride con cen tra tion was above 2 mg/li ter, 
had macu lar enamel. A care ful ob ser va tion re vealed that
low er ing the fluo ride con cen tra tion by half de creases or
even elimi nates enamel ir regu lari ties, while main tain ing its
anti- caries prop er ties. This should not be for got ten dur ing
eve ry day den tal prac tice when rec om mend ing to pa tients,
prepa ra tions con tain ing this chemi cal ele ment. 

The bio logi cal func tion of fluo ride is the sub ject of nu -
mer ous con tro ver sies. Most proba bly, the hu man or gan ism
does not really need it. Some text books do not men tion fluo -
ride up take among other bio- element sup ple ments. On the
other hand, ac cord ing to many authors, fluo ride is con sid -
ered a micro- element nec es sary for the proper func tion ing of 
the body de spite the fact that no dis eases con cern ing its de fi -
ciency were de tected, nor were there stan dards es tab lished
for an ap pro pri ate con cen tra tion of fluo ride in the blood [3].
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MATERIAL AND METHODS
Clini cal stud ies were con ducted on 262 stu dents, aged

12–13, from the Lublin macro- region. The study was con -
ducted in Lublin and in the vi cin ity of the Bog danka Coal
Mine, in the towns of Pu chac zów and Na dry bie. The first
group in cluded 114 boys and 98 girls at tend ing Lublin
schools, the sec ond group in cluded 26 boys and 24 girls
from the vi cin ity of Bog danka. Both clini cal and sur vey
stud ies were con ducted. The clini cal stud ies were done in ar -
ti fi cial light us ing a mir ror, den tal ex plorer and a perio don tal 
probe (ac cord ing to WHO 621 pro ce dures). The re sults of
the study were re corded on a test card, which was a modi fi -
ca tion of the WHO card. The av er age number of DMFS
(in clud ing its in di vid ual com po nents D,M,F) was de ter -
mined. The state of the sub jects' oral hy giene was de ter mined
by the Oral Health In for ma tion Suite in dex (OHIS). The fol -
low ing teeth were taken into con sid era tion: 11, 31, 16, 26,
36, 46. In case of the ab sence of a given tooth, the ad ja cent
tooth was as sessed. The study was con ducted via rins ing
with erythro sine, which dyes the den tal plaque bright red. In
or der to as sess the state of the perio don tium, the Com mu nity 
Perio don tal In dex (CPI) was used. The perio don tium state
was as sessed in the fol low ing teeth: 11, 31, 16, 26, 36, 46. In
case of the ab sence of a given tooth, the ad ja cent tooth was
as sessed.

A sur vey was also dis trib uted among stu dents. The ques -
tions fo cused on both the ba sic (brush ing teeth), as well as
the ad di tional means (rinses, den tal floss, ir ri ga tors) of oral
hy giene prac ticed by the sur veyed group. The re sults were
ana lyzed us ing STATISTICA 8.0 (Stat Soft Po land).

In ad di tion, the con cen tra tion of fluo ride in drink ing wa -
ter in takes taken in by the stu dents was also de ter mined. The
State Dis trict Sani tary In spec to rate in Łęc zna, in data de -
rived from the years be tween 2006 and 2010, de ter mined
that the amount of fluo ride in drink ing wa ter in the vi cin ity
of the Bog danka Coal Mine does not ex ceed 0.55 mg/l, while 
the value of fluo ride in drink ing wa ter, in Lublin, de ter mined 
by the State Dis trict Sani tary In spec to rate in Lublin, is lower 
and does not ex ceed 0.238mg/l. 

RESULTS
The statistical analysis that was conducted shows that

students from Lublin, more frequently used additional
measures of oral hygiene than those from the Bogdanka
vicinity (p=0.009). In the group of respondents from Lublin,
16.98% used dental floss, 18.87 % used rinses, 6.6% used
toothpicks, while 57.55 % of the children assessed/surveyed
did not use additional measures of oral hygiene. In the group
of students from the Bogdanka vicinity, 80% did not use
additional meas ures of oral hygiene, while 12% used tooth-
picks and 8% used dental floss (Table 1).

Sta tis ti cal analy sis shows the ex is tence of sig nifi cant dif -
fer ences in the value of Oral Health In for ma tion Suite in dex
(OHIS) in stu dents tak ing ad di tional meas ures of oral hy -
giene, as op posed to those who do not (p=0.04), (Ta ble 2).

Table 1. The use of additional measures of oral hygiene among the
studied groups

Ad di tional meas ures
Lublin Bog danka vi cin ity

n % n %

Den tal floss 36 16.98 4   8.00

Tooth picks 14   6.60 6 12.00

Rinses 40 18.87 0   0.00

None 122  57.55 40  80.00

Statistical analysis: Chi2=16,41; p=0,0009*

* sta tis ti cally sig nifi cant de pend ency

Table 2. Average OHIS rate, considering gender, age, place of residence,
usage of additional measures of oral hygiene

Factor Average Stan dard
deviation Sta tis ti cal analysis

Gen der
boys 1.88 0.92

Z=2.69;   p=0.007*

girls 1.54 1.01

Age 
12 years 1.66 0.97

Z=-1.42;   p=0.15
13 years 1.90 0.98

Place 
of resi dence

Lublin 1.73 0.98

Z=2.45;   p=0.01Bog danka
vi cin ity 1.33 0.57

Addi tional
meas ured 
of oral hy giene

yes 1.54 0,82
Z=-2.78;   p=0.04*

no 1.87 1.06

* sta tis ti cally sig nifi cant de pend ency

Our stud ies show that the av er age value of the D com po -
nent equaled to 2.44, for M, was 0.03 and for F, 1.73. The
DMF in dex amounted to 4.2. The ob tained re sults are pre -
sented in Ta ble 3.

Table 3. The number of D,M,F, and DMF in permanent teeth and
their average

Index Average Stan dard deviation

D 2.44 2.31

M 0.03 0.17

F 1.73 1.88

DMF 4.20 2.41

Our stud ies show that the value of the de bris in dex scores
(DIS) in the whole group equaled, on av er age, 1.21 ± 0.72,
while the cal cu lus in dex scores (CIS) equaled 0.41 ± 0.51.
The OHIS was 1.73 ± 0.98, the GI in dex was 0.63 ± 0.83,
and the com mu nity perio don tal in dex of treat ment needs
(CPITN) amounted to 0.47 ± 0.53 (Fig. 1).

Fig. 1. Average DIS, CIS, GI, CPITN and OHIS in a given group
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DISCUSSION
Sta tis ti cal analy sis of den tal tests con ducted on a group of 

262 chil dren aged 12–13 years, liv ing in Lublin and in the vi -
cin ity of the Bog danka Coal Mine helped to de ter mine the
state of the hard den tal tis sue in chil dren liv ing in dif fer ent
con di tions and en vi ron ments. The gen eral state of health, in -
clud ing the state of the oral cav ity, is closely con nected with
the so cial and the socio- economic status of the so ci ety. In a
lit er ary search, it was evi dent that many re search ers be lieve
that knowl edge and pro- health at ti tudes are more fre quent in
stu dents at tend ing sec on dary schools than those at tend ing
vo ca tional schools. How ever, it should be men tioned that
the state of hy giene among all the tested groups that form the 
ba sis of our study is still un sat is fac tory [5, 6, 7, 8]. This state
of af fairs fre quently re sults from the lack of den tal care and
pro- health edu ca tion of chil dren and ado les cents. Un for tu -
nately, only ap proxi mately half of the sur veyed stu dents
state that they visit their den tists at least once every six
months [9, 10]. This is con firmed by the re sults of per sonal
stud ies, al though stu dents from Lublin de clare that they visit 
their den tist more fre quently (every 4-6 months) than their
peers liv ing in Pu chac zów and Na dry bie. This im plies that
the aware ness of a proper oral hy giene is bet ter among those
with a higher edu ca tional level [6]. In ad di tion, be yond the
in di vid ual child, their par ent’s edu ca tional level and the
fam ily’s liv ing stan dard may sig nifi cantly af fect pro- health
be hav iors, in clud ing care and den tal pro phy laxis.  

CONCLUSIONS
The con ducted stud ies re veals that the state of oral hy -

giene in a ma jor ity of  stu dents in the Lublin area was dis satis-

fy ing. The lack of pro- health aware ness and of a broadly un -
der stood den tal pro phy laxis us ing ad di tional meas ures of oral
hy giene, still leaves much to be de sired. The re sults sug gest
a ne ces sity for in ten si fied pro phy laxis and edu ca tion of chil -
dren and ado les cence in the en tire Lublin macro- region,
par ticu larly in the smaller towns.
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